Tilapia zillii, a substrate breeding cichlid fish, practising bi-parental care, displays variable colour patterns during social behaviour. This study aims at gaining more insight in the causation of social behaviour through ethological analysis of these displays. The colour patterns are composed of a restricted number of, independently modifiable, melanistic marking elements (MEs) in the skin of body and fins, which can contrast or blend with the greyish-silver ground colour, that in its turn is variable. Histological survey shows that melanophores and light-reflecting chromatophores are unequally distributed in the skin. Differential regulation of the chromatophores can explain the variability of the colour patterns. The MEs develop during ontogeny in the semi-transparent larvae. Initially the melanophores, being continuously in the dispersed state, effectuate crypsis. After development of the ground colour, later in ontogeny, variability of the MEs becomes apparent. Next to crypsis, other aspects of the colour patterns in relation with the contextual situation then start playing a role in social behaviour.
INTRODUCTION
In the past decades much ethological research has been done on the complex behavioural repertoire of cichlids. The work largely aimed at gaining insight into how social behaviour is organized in vertebrates. What motivational systems react upon an incoming stimulus? How are these systems organized in order to give a behavioural response that is functionally best adapted to the circumstances?
To date nearly all such research in cichlids focused on analyses of the repertoire of motor patterns in the form of displays of body postures. The results could be interpreted in line with the 'conflict' hypothesis as was postulated by NIKO TINBERGEN and his co-workers (BAERENDS & BAERENDS- VAN ROON, 1950; BALDACCINI, 1973; VODEGEL, 1978 a, b; CARLSTEAD, 1982 a, b; BAERENDS, 1984; BAERENDS et al., 1986) . By and large the 'conflict' hypothesis contends that all social behaviour is controlled mainly by activation of incompatible (conflicting) behavioural systems of attack, escape and sex (TINBERGEN, 1951 (TINBERGEN, , 1952 (TINBERGEN, , 1960 . The displays shown during animal communication are thought to be caused by interactions between these behavioural systems (BAERENDS, 1971 (BAERENDS, , 1975 (BAERENDS, , 1976a (BAERENDS, , 1984 . However, the idea that these behavioural systems regulate social behaviour in general does not always relate satisfactorily with phenomena observed in other fields of behaviour research (see for reviews ANDREW, 1972; HALLIDAY, 1980; HUNTINGFORD, 1984; WIEPKEMA, 1985) . Many cichlid species show variable colour patterns during social behaviour (NEIL, 1964; WICKLER, 1964; BAYI?IS, 1974; COEC-KELBERGHS, 1976; Voss, 1976 Voss, , 1977 NEIL, 1984 a, b) . Ethological analysis of these colour patterns is likely to yield further insight into the concepts of motivation and may make adjustment necessary. Indeed some work suggests that the temporal variations in the colour patterns of some fish species reflect their motivational state (Lebistes reticulatus (Poecilia reticulata): BAERENDS et al., 1955; Badis badis: BARLOW, 1962; cichlids: MYRBERG, 1965; BLUM, 1968; BAERENDS, 1976b; BAERENDS et al., 1986; FALTER, 1987 FALTER, , 1989 . The motivational states mentioned in these studies pertained to the tendencies of attack, escape and/or sex. However, the conclusions of the authors studying the cichlids are contradictory, especially with respect to the correlation of colour patterns with attack and escape. Since the studies focused on only part of the entire behaviour repertoire, the relationships between the motor patterns and colourations observed may just reflect the contextual situation that was analysed, rather than a causal relationship. The present study aims at solving this dilemma by surveying the different marking patterns displayed by the cichlid Tilapia zillii in as broad a range of social contexts as possible.
MATERIALS AND TECHNICAL FACILITIES
The Tilapia zillii, a substrate breeding cichlid practising bi-parental care, were obtained from dealers and bred in the aquarium over several years. The fish were identified by D. THYS VAN DEN AUDEN- 
